




























,Q FRQVLGHULQJ WKH UHODWLRQVKLS EHWZHHQ WKH GLJLWDO DQG LQGXVWULDO
UHYROXWLRQVWKHUHFDQEHQREHWWHUVWDUWLQJSRLQWWKDQ6KHIILHOGRQHRIWKH
ZRUOGhVJUHDWFUXFLEOHVRILQGXVWULDOL]DWLRQDQGPRGHUQLW\%\H[DPLQLQJWKH




WUDGLWLRQV 6KHIILHOG SURYLGHV XV ZLWK LQVLJKWV LQWR WKH UROH RI
H[SHULPHQWDWLRQLQGHYHORSLQJQHZWHFKQRORJLHV7KHJURZWKRI6KHIILHOG



























YLOODJH FULFNHW DQG GDQFLQJ URXQG D PD\SROH 7KLV EXFROLF VFHQH ZDV
LQWHUUXSWHG E\ WKH DSSHDUDQFH RI DQ XQPLVWDNDEOH ILJXUH LQ D WDOO KDW








RI WKH ,QGXVWULDO 5HYROXWLRQ FRPSLOHG E\ WKH ILOP GLUHFWRU +XPSKUH\






PRVW GUDPDWLF PDQLIHVWDWLRQV 6KHIILHOG KDV DQ LQGXVWULDO WUDGLWLRQ DV D
FHQWUHRIFXWOHU\PDQXIDFWXUHZKLFKJRHVEDFNWRWKHPLGGOHDJHV,WZDV
SDUWO\WKHVSHFLDOLVHGVNLOOVDYDLODEOHLQ6KHIILHOGZKLFKSURPSWHG%HQMDPLQ









QLQHWHHQWK FHQWXU\ $V WKDQNV WR %HVVHPHU KXJH VWHHO SODQWV ZHUH
HVWDEOLVKHG LQ WKH FLW\ PDNLQJ UDLOV VWHHO SODWHV DQG DUPDPHQWV WKH





















SURIRXQG HFRQRPLF VRFLDO DQG FXOWXUDO FKDQJH WUDQVIRUPDWLRQ RXU
FRQWHPSRUDU\SDQGHPRQLXPEHLQJDVVRFLDWHGZLWKWKHXVHRIFRPSXWHUV,W
























$UWV DQG +XPDQLWLHV 5HVHDUFK &RXQFLO LQ %ULWDLQ KDV LGHQWLILHG gGLJLWDO





ZLWK WKH LQWURGXFWLRQ RI WKH PRYHDEOH SUHVV LQ :HVWHUQ (XURSH ZKLFK
IROORZLQJ(OL]DEHWK(LVHQVWHLQLVDVVXPHGWRKDYHOHGWRJUHDWUHOLJLRXVDQG
FXOWXUDOXSKHDYDO$UHSUHVHQWDWLYHFRPPHQWLVWKDWRI0LFKDHO%URGLHWKH
&KLHI 6FLHQWLVW RI 1HWZRUN 7HFKQRORJLHV IRU 9HUL]RQ WKH $PHULFDQ
WHOHFRPPXQLFDWLRQVFRPSDQ\ZKRGHFODUHGWKDWWKH*XWHQEHUJ%LEOHOHGWR
UHOLJLRXVUHIRUPDWLRQZKLOHWKH:HEDSSHDUVWREHOHDGLQJWRZDUGVVRFLDO





ORRNHG EDFNZDUG DV LW PRYHG IRUZDUG -XVW DV HDUO\ FRGLFHV
PLUURUHGRUDWRULFDOSUDFWLFHVSULQWLQLWLDOO\PLUURUHGWKHSUDFWLFHV





HYHQ DV LW YDVWO\ DFFHOHUDWHG WKH VHDUFK DQG UHWULHYDO RI
GRFXPHQWVHQKDQFHGDFFHVVDQGDOWHUHGPHQWDOKDELWV1RZLW
PXVWVKDSHDIXWXUHLQZKLFKWKHPHGLXPVSHFLILF IHDWXUHVRI







&RPSXWLQJ GRHV QRW KRZHYHU VLPSO\ DIIHFW FRPPXQLFDWLRQ EXW DOVR


























RI WKH SHULRG ZKLFK E\ RIIHULQJ LPSURYHG FRPPXQLFDWLRQV RYHU ORQJ
GLVWDQFHVIDFLOLWDWHGWKHJURZWKRIUDLOZD\V7KHYHU\FRQFHSWRIWKHGLJLWDO












RQ JRYHUQPHQW DV D UHVXOW RI WKH JURZWK RI SRSXODWLRQ DQG JUHDWHU
FRPSOH[LW\ RI VRFLHW\ DIWHU LQGXVWULDOLVDWLRQ 2QHDVSHFW RI WKLV ZDV WKH
JUHDWHU JRYHUQPHQW LQWHUHVW LQ VWDWLVWLFV ZKLFK HQFRXUDJHG JRYHUQPHQW










IRURQHRI WKHILUVW :HEFRQIHUHQFHVLQZDVg'HVLJQ 'HYHORS








OHG WR D FRPSOHWH WUDQVIRUPDWLRQ RI PDQ\ LPSRUWDQW SDUWV RI
VRFLHW\ 7KH\ JDYH PRUH SHRSOH D YRLFH 7KH\ HQFRXUDJHG







DQ HQWUHSUHQHXULDO SHUVSHFWLYH H[DPLQLQJ KRZ KH RYHUFDPH
WHFKQRORJ\KXUGOHVKRZKHRSHUDWHGZLWKWKHVHFUHF\RID6WHYH













RU 6FLHQWLILF 5HYROXWLRQ 3ULQWLQJ ZDV DFFRUGLQJ WR (LVHQVWHLQ WKH

XQDFNQRZOHGJHG UHYROXWLRQ
 (LVHQVWHLQ DUJXHV WKDW SULQWLQJ KHOSHG
VWDQGDUGLVH WH[WV VR WKDW NQRZOHGJH EHFDPH PRUH VHWWOHG DQG HDVLO\
WUDQVPLWWHG 6KHDOVRVXJJHVWHGWKDW DVODUJHQXPEHUVRI WH[WVEHFDPH









:RUGH $OWKRXJK WKH SURGXFWLRQ RI SULQWHG JD]HWWHV IORXULVKHG LQ





LQWURGXFHG 7KH SLFWXUH ZKLFK HPHUJHV IURP WKH ZRUN RI KLVWRULFDO
ELEOLRJUDSKHUVVXFKDV'DYLG0F.LWWHULFN$GULDQ-RKQVDQG6DEULQD%DURQLV




























PXVLF SOD\HUV FRQFHUW SURPRWHUV DQGSURGXFHUV RI RWKHU OLYH






DQ H[DPSOH RI IDLOXUH WR GHDO ZLWK WKH GLVUXSWLYH HIIHFWV RI GLJLWDO
WHFKQRORJLHV $OWKRXJK WKH VSHFWUH RI WKH IDWH RI VXFK ILUPV KDXQWV





































7KH KLVWRU\ RI VWHDP SRZHU LWVHOI LOOXVWUDWHV %UXQHOhV SURSRVLWLRQ WKDW
LQQRYDWLRQFRQVLVWVRIVPDOOgPHUHSURJUHVVLYHVWHSVh:DWWIDPRXVO\KLWXSRQ
WKHLGHDRI D VHSDUDWHFRQGHQVHUZKHQUHSDLULQJDPRGHO RI WKHVWHDP
HQJLQHGHYLVHGE\7KRPDV1HZFRPHQLQ WKHHLJKWHHQWKFHQWXU\ :DWWhV
DELOLW\WRSURGXFHVWHDPHQJLQHVZDVGHSHQGHQWRQRWKHULQYHQWLRQVVXFKDV












LPSRVVLELOLW\ RI EXFNLQJ WHFKQRORJLFDO WUHQGV <HW UHFHQW VWXGLHV KDYH



























































WUDGHV FRPSDUHG ZLWK  LQ WKH OLJKW WUDGHV 7KH SURFHVV RI
LQGXVWULDOLVDWLRQLQ6KHIILHOGZDVDORQJDQGLQFUHPHQWDORQHODVWLQJRYHU
IRXUKXQGUHG\HDUV





SHUKDSV ZH FDQ SRLQW WR WKH KLVWRULFDO H[DPSOH RI LQGXVWULDOLVDWLRQ WR
TXHVWLRQ WKLV DGRSWLRQ RI WKH 6LOLFRQ 9DOOH\ ODQJXDJH RI GLVUXSWLRQ DQG
WUDQVIRUPDWLRQ)ROORZLQJ%UXQHOSHUKDSVZHVKRXOGLQVWHDGFRQFHSWXDOLVH




ODVW 7KH LPSRUWDQW WKLQJ DERXW WKH LQGXVWULDO UHYROXWLRQ ZDV QRW LWV
GLVUXSWLYHFKDUDFWHUEXWLQVWHDGLWVDELOLW\WRVXSSRUWFKDQJH,Q-RHO0RN\UhV
ZRUGV
7KH ,QGXVWULDO 5HYROXWLRQ ZDV dUHYROXWLRQDU\e EHFDXVH WKH
WHFKQRORJLFDO SURJUHVV LW ZLWQHVVHG DQG WKH VXEVHTXHQW
WUDQVIRUPDWLRQRIWKHHFRQRP\ZHUHQRWHSKHPHUDOHYHQWVDQG
PRYHGVRFLHW\WRDSHUPDQHQWGLIIHUHQWHFRQRPLFWUDMHFWRU\











5HYROXWLRQ ZDV IDU UHPRYHG IURP WKH VFHQHV GHSLFWHG LQ WKH 2O\PSLF
2SHQLQJ&HUHPRQ\3ROODUGGHVFULEHGKRZDYLVLWRUWRWKHPHWDOZRUNLQJ
DUHDVRI%LUPLQJKDPRU6KHIILHOGLQWKHPLGQLQHWHHQWKFHQWXU\ZRXOGKDYH
IRXQGOLWWOH WR GLVWLQJXLVKWKHPVXSHUILFLDOO\ IURPWKHVDPHLQGXVWULHV D
KXQGUHG\HDUVHDUOLHU7KHPHQZRUNHGDVLQGHSHQGHQWFRQWUDFWRUVLQWKHLU
RZQRUUHQWHGZRUNVKRSVXVLQJWKHLU RZQRUKLUHGHTXLSPHQWk7KHVH
LQGXVWULHVkZHUH VWLOO ZDLWLQJ IRU WKHLU ,QGXVWULDO 5HYROXWLRQ <HW DV
3ROODUGHPSKDVLVHGWKHHQYLURQPHQWLQZKLFKWKHVHZRUNPHQRSHUDWHGKDG
EHHQFRPSOHWHO\WUDQVIRUPHG7KHLUZKHHOVZHUHQRZSRZHUHGE\VWHDPDQG




ZRUNLQJ LQ DQ ROGIDVKLRQHG ZD\ KLV HQYLURQPHQW KDG EHHQ FRPSOHWHO\
WUDQVIRUPHG
7KHSLFWXUHSDLQWHGE\3ROODUGLVIDVFLQDWLQJ,WPD\EHWKDWWKHKXPDQLWLHV
VFKRODU LV LQ WKHVDPHSRVLWLRQZLWKUHJDUGWRGLJLWDO WHFKQRORJLHVDVD
6KHIILHOGFUDIWVPDQDWWKHWLPHRIWKH,QGXVWULDO5HYROXWLRQ3HUKDSVWKH
PRVWWKDWGLJLWDOKXPDQLWLHVZLOOHYHUDFKLHYHLVDFKDQJHLQWKHHQYLURQPHQW




DOVR HPSKDVLVHV WKH GLIILFXOW\ RI GHILQLQJ WKH ,QGXVWULDO 5HYROXWLRQ 7KH
HQRUPRXVFRPSOH[LWLHVRIWKHKLVWRULRJUDSK\RIWKH,QGXVWULDO5HYROXWLRQDQG
LWVIDLOXUHWRUHDFKDFRQVHQVXVRQPDQ\NH\LVVXHVLOOXVWUDWHWKHGLIILFXOWLHV
























FDQ EH VHHQ IURPWKH ZRUN RI )ULHGULFK (QJOHOV ZKR H[SODLQHG KRZD










DQG HDUO\ QLQHWHHQWK FHQWXULHV UHDOO\ VR UHYROXWLRQDU\" &DQhW ZH ILQG
SDUDOOHOV LQ HDUOLHU SHULRGV" 'XULQJWKHILIW\ \HDUV DIWHU 7R\QEHHZURWH































WKH ,QGXVWULDO 5HYROXWLRQ DV DQ HYHQW SURYRNHG FRQWURYHUV\ DPRQJ
KLVWRULDQV EXWWKHHQGUHVXOW KDVEHHQVXPPDULVHGE\(PPD*ULIILQDV
IROORZV ,W LV QRWLFHDEOHWKDW RYHUWKHODVW WZRGHFDGHVWKHUHKDVEHHQ
EHJUXGJLQJDFFHSWDQFHRI &UDIWVh WKUHHFHQWUDO DUJXPHQWV WKDW WKHPLG







KLVWRULDQV DJUHH WKDW WKHUH ZDV D PDMRU HFRQRPLF VRFLDO DQG FXOWXUDO




ZKLOH 'DYLG &DQQDGLQH VXJJHVWV WKDW HDFK JHQHUDWLRQ GHYHORSV LWV RZQ
FRQFHSWLRQ RI WKH ,QGXVWULDO 5HYROXWLRQ PRXOGHG E\ LWV RZQ HFRQRPLF
FLUFXPVWDQFHV ,Q WKH OLJKW RI WKH FRPSOH[LW\ RI WKH GLVFXVVLRQ DERXW
LQGXVWULDOLVDWLRQLWVHHPVOLNHO\WKDWLQUHWURVSHFWKLVWRULDQVZLOOILQGWKH
GLJLWDOUHYROXWLRQHTXDOO\GLIILFXOWWRSLQGRZQ+RZHYHUSDUDGR[LFDOO\WKLV












DGRSWHGE\ PDQ\FXOWXUDO LQVWLWXWLRQV 7DQQHU DUJXHV DJDLQVW D SXUHO\
PHWULFIRUPRIHYDOXDWLRQDQGWKHLVVXHVUHIOHFWHGE\WKHKLVWRULRJUDSK\RI








QRW D JRRG VWDUWLQJ SRLQW IRU WKH DQDO\VLV RI IXQGDPHQWDO HFRQRPLF
GLVFRQWLQXLW\ 6LPLODUO\ LW LV XQOLNHO\ WKDW PHWULFV ZLOO KHOS PXFK LQ
DQDO\VLQJRUXQGHUVWDQGLQJWKHFXOWXUDOGLVFRQWLQXLWLHVDVVRFLDWHGZLWKWKH
VSUHDG RI GLJLWDO WHFKQRORJLHV ,Q KHU UHFHQW HQWKUDOOLQJ ERRN /LEHUW\eV





7KH SURPLQHQFH LQ GLJLWDO KXPDQLWLHV RI ZRUNV XVLQJ VWDWLVWLFDO DQG
































IURP EHLQJ WKH NLQG RI VKLEEROHWK VRPHWLPHV VXJJHVWHG LQ WKH 'LJLWDO
+XPDQLWLHV DQGWKRVHH[SHULPHQWLQJZLWKVWDWLVWLFDO PHWKRGVLQOLWHUDU\
VWXGLHV FRXOG OHDUQ D JUHDW GHDO E\ FRQWHPSODWLQJ WKH H[SHULHQFHV RI
FROOHDJXHVVXFKDVHFRQRPLFKLVWRULDQV






YHU\ XQFHUWDLQ DQRWKHU H[HFXWLYH VWDWHV WKDW ,I ZHhUH JRLQJ WR EH
VXFFHVVIXOLQWKHIXWXUHWKHQZHQHHGWRKDYHDQLQIUDVWUXFWXUHWKDWDOORZV
XVWRSOXJWKLQJVLQ$QGZHZRQhWNQRZQRZZKDWDOOWKRVHIXWXUHgSOXJLQVh










DQG PHDVXUH WKH H[WHQW DQG FKDUDFWHU RI FKDQJHV ,W PD\ EH WKDW
WUDQVIRUPDWLRQV RI WKHVH NLQG DUH VLPSO\ QRW VXVFHSWLEOH WR HDV\







FLW\ LQFRUSRUDWHV VWDWXHV RI ILJXUHV UHSUHVHQWLQJ HOHFWULFLW\ DQG VWHDP
































































LQWKH-REVVSDUNOH JLYLQJDQLPSUHVVLRQRI VWDOHQHVV DQGRVVLILFDWLRQ
:RUGVDQGLOOXVWUDWLRQVRQDFDQYDVOLWHUDOO\UHSOD\HGZLWKRXWOLIHZLWKRXW
RULJLQDOLW\
3HUKDSV WKH 6WHYH -REV P\WK LV DV H[DJJHUDWHGDV WKDW RI -DPHV :DWW
&KULVWLQH0DFOHRGWUDFHVDSURFHVVZKHUHE\WKHHDUO\KHURLFLGHDORI:DWWLV
UHFRQILJXUHGLQUHVSRQVHWRUDGLFDOFULWLFLVPVRWKDW:DWWHPERGLHVLGHDOVRI
GHPRFUDWLF LQYHQWLRQ ,QYHQWLRQV ZHUH QRW WKH UHVXOW RI WKH VXGGHQ
LQVSLUDWLRQV RI JHQLXV EXW UDWKHU D PHWKRGLFDO DQG ZRUNPDQOLNH
LQYHVWLJDWLRQ6DPXHO6PLOHVUHIOHFWHGWKLVSRLQWRIYLHZZKHQKHZURWHWKDW
$UNZULJKWSUREDEO\VWRRGLQUHODWLRQWRWKHVSLQQLQJPDFKLQHWKDW:DWWGLG
WR WKH VWHDPeHQJLQH DQG 6WHSKHQVRQ WR WKH ORFRPRWLYH +H JDWKHUHG
WRJHWKHUWKHVFDWWHUHGWKUHDGVRILQJHQXLW\ZKLFKDOUHDG\H[LVWHGDQGZRYH




















FODVV RI FUDIWVPHQ VFLHQWLVWV DQG HQJLQHHUV DQG VXJJHVWLQJ WKDW WKH
DVVRFLDWLRQDO FXOWXUH IRVWHUHG E\ WKH (QOLJKWHQPHQW ZDV LPSRUWDQW LQ
JHQHUDWLQJ WKH VRFLDO FDSLWDO DQG QHWZRUNV ZKLFK KHOSHG FUHDWH WKH
,QGXVWULDO 5HYROXWLRQ ,Q VXFK D UHDGLQJ WKH /XQDU 6RFLHW\ ZDV DV
LPSRUWDQWLQH[SODLQLQJWKH,QGXVWULDO5HYROXWLRQDVWKHFRDOVHDPVRI:DOHV



























DQG GLYHUVLW\ ZHUH WKH NH\ WR VXFFHVV $PRQJ %HVVHPHUhV H[SHULPHQWV




















IURP D YDULHW\ RI WHFKQLFDO VROXWLRQV DQG DGDSWV WKHP IRU XVH ZLWK
KXPDQLWLHVVRXUFHPDWHULDOVZKLFKDUHRIWHQFRPSOH[LQQDWXUH:KLOHWKH
FROODERUDWLYHUKHWRULFRIGLJLWDOKXPDQLWLHVLVRIWHQDWDFWLFWRFRQFHDOVWURQJ
































WKH ,QGXVWULDO 5HYROXWLRQ 5LFKDUG 7UHYLWKLFN DQG 5LFKDUG 5REHUWV GLHG
SHQQLOHVV
6SDFHVRI&UHDWLRQ










SHUIHFWO\ LOOXVWUDWHV WKLV -DPHV :DWW LV RQH RI WKH RXWVWDQGLQJ QDPHV
DVVRFLDWHGZLWKWKH8QLYHUVLW\RI*ODVJRZEXWKHZDVQHYHUDPHPEHURIWKH
8QLYHUVLW\hV DFDGHPLF VWDII +H ZDV HPSOR\HG WR UHSDLU VFLHQWLILF
LQVWUXPHQWV,WZDVLQWKHSURFHVVRIUHSDLULQJDPRGHORIDVWHDPHQJLQH
RZQHGE\WKH8QLYHUVLW\WKDW:DWWKLWRQWKHLGHDRIDVHSDUDWHFRQGHQVHU




SUHGLOHFWLRQ ZHUH DFTXDLQWDQFHV RI 0U :DWW DQG KLV SDUORXU ZDV D
UHQGH]YRXVIRUDOORIKLVGHVFULSWLRQ:KHQHYHUDQ\SX]]OHFDPHLQWKHZD\


















VHOIWDXJKW PHWDOOXUJLVW ZKRKDGQHYHU UHFHLYHGDQ\ IRUPDO HGXFDWLRQ
,QGHHG %UHDUOH\ ZDV VFRUQIXO RI XQLYHUVLW\EDVHG UHVHDUFK GHVFULELQJ













































ZKLFK LV QHYHUWKHOHVV IXQGDPHQWDO WR WKH ZD\ LQ ZKLFK WHFKQRORJ\ LV
GHSOR\HGGRPHVWLFDOO\eiVSDFHVWKURXJKZKLFKWHFKQRORJLHVPRYHERWKLQWR







































UHYROXWLRQDQGWUDQVIRUPDWLRQ LV DQLQDSSURSULDWH DSSURDFK 7KHVRFLDO
HFRQRPLFFXOWXUDODQGWHFKQRORJLFDOFKDQJHVIURPWKHHLJKWHHQWKFHQWXU\
PRYHGKXPDQLW\LQWRDQHZW\SHRIH[LVWHQFHFKDUDFWHULVHGE\DFRQWLQXXP
RIFKDQJHDQGGHYHORSPHQW7KHGHYHORSPHQWRIGLJLWDOWHFKQRORJ\ZDVQRWD
UHYROXWLRQEXWDIXUWKHUPDQLIHVWDWLRQRIWKHPLJKW\FKDQJHVZKLFKEHJDQLQ
WKHHLJKWHHQWKFHQWXU\:HDUHVWLOOFDXJKWXSHYHU\GD\LQWKHWKURHVRIWKH
,QGXVWULDO5HYROXWLRQ
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